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Numerical Simulation of Three-Dimensional Viscous Flow
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ABSTRACT

In this study we have established a numerical simulation of three-dimensional viscous
flow. The explicit time dependent finite-difference method which based on the Marker-and-
Cell technique and nonuniform mesh to solve the Navier-Stokes equations. We employed the
methods of weighted-upwind difference for convective terms and central difference for vis-
cous terms. The pressure correction method was used to obtain the velocities and pressure
which satisfied the divergence-free constrained.

The numerical study of incompressible viscous laminar fluid flow past a square cylinder
is presented. The vortex shedding and the drag force of the square cylinder are discussed
particularly. The computed result shows the wall effect and vortex shedding interaction and
prcduces complicated three-dimensional flow pattern, the streaklines and cross-flow velocity

fields demonstrate the development of this motion. The velocity profiles indicated the bound-




bottom of the hydraulic structures.
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ary layer and vortex street developments. According to this study we have found the center of é

the horseshoe vortex is a three-dimensional singular point and it may produce erosion in the §
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